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(54) [^^£D^] ^um\y—*fm^Rx^e(oimffm 



(57) [flS»] 

®fc^¥##:p--tf^«:GaInN/AIGaN*«S^tZfcv 

[ffi&Q Diamond ^ Zinc Blende ig&fimtm-fZ 
3^f*^fe±Xfcfc^ai?&0)Wurtz i teifSiyfljgS: *tt €> 
¥#^*.U<fi-t7$y^7.#igSStel±^, AlGaN 

#*^*»f>&s*i$gg$$g 3-7 izftLxzms&wtm 

?&gte4 2 0 — 4 4 0 n mO&fflX'&'ifii. 
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st£®fi&fc (ooonc®^** hi:L. tmtfi±.t-m®. 

irieit T« i£Sl£<D( 1 1-20) A® iZtt UTSifi^lqJ 
eeft&Biiifcfflv ^T&3&g<D(0OOl)c® tr*f LTgifi&ffi 

ism. 

[IS*a3] ^fei:fCAlGaInN*m^t,i5:S«i2m^ 
atW^SSg® £A IGa InN***^^® ( 1 1-20) Affile & £ 

l-20)A®C«-UT:SiaT-*S d i: -tSi&sft® 1 

V^T, ffiV^S^$:(0001)CS^7.hCDieffitB$:^U 
*A2r.Sim©¥*#fc U < fcttr 7 5 y * *$J@4lg&& 

«(ll-20)Affi(^UTMi£^^[Sj»r|e(-tT*J#. iggtK 
®^ffiffi(0001)C®jrMLTSii[^*a¥frt5ffl!lS4: 

msmiki&gmnz& om^ux^m^mt Ltztz. 

Z ©ffiSffi fcgggig© ( 1 1 -20) A® IZM L XWr U 

«se*»f>;£cu. A^tt3te#sysrow®* s ^tso^s 

®(000l)c®(r»L/-CMiST'* »; *»o^-<D{|J®«i^«g® 
l-»^TffliBi^-5-MWJpff^®«:^UT*JU, d<D 

[ffi$m6] mmLtiz&fttzmmmm&$m&±& 
izt>tz?T*ftmzyem$im(Dj®.#.ttizx. y&zzt 

(tg*j®7] $m^izk\G&iTNttWfrbt(iZ>mmm 

Z>QmZ&tffcH&lZ^ ^^tlS^g§g^JSg®4AlGa 
InN#!^kDMS®(10-10)M®{ZiS:^LT&Sr t 

t\sxm^zz\inzj:tm®.u ammo-? - 



(2) ^rBi¥8-18159 
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^J^Kjg^l&KAlGalnN^fe^iiJftg-t* i: Kcfc 

mxmio) ttpmmsffiffiiz&ttttft 
& 

[18*311 1] £^Wjffl8KS8tt*iAStttt©a!*& 

^ma^ji^-immi&tomim*. y < 1 1» 6 
®se&^£*^^£fc&^Tv^::*:£^^3a 

tj^x, _hia«^sffis^gi§o<gsif*Sffi®^r(aj* J (ii-2 
o)a®t-*s i fc ^mt-t^^-m^u—^m^ 

Wf*£l 3] ±IS«aKS^gS«iit{*AlGaInNtmA» 

fcv>T. ±la«jiSK^Soiig®^S®^r(sy» s (io-i 

o)m®t-*s^ t *«imk-tz>tmfc\'-- y-*^?. 

Clff*?l 1 6 ] iNM** U < lite 7 5 y X^MSStS 

ttm$*tm+z?^<o®Mim£#zmizttLxmm. 
xs>t). z.nhmm±x&iimttz=.^<Dmmj& i k 

mmu— if?*?. 
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mmi 1 6 Kia«feD¥**#u-if 

{!S#>®1 8] ±laStg*^S^Diamond^v>{iZin 
c BlendeflBtfc^-fSfcf IZI& gtKS^CfcWOOl)® 
ri»f>5 4. 7* «v\fcUll)B**UTV*6*»*li(in) 
®*><bO~3 0* «Hffl*7ft***LT«U. fgg*£ 

&a*(oooi)cffia>ibo~3 o* •esBo^y^'&^u-u 
v ^ c ^i^Nsti: -r ant*® 1 6 xfct 1 7 tz%m<D¥m 

warn 1 9 ] ±mmammim^omkvsi> y , 

£tiffi>mi 6 75M1 8©^rtl*Mr|2«SO^NW*:l/ 

—if*?. 

#©9*j!£28^fc*»£UT«y, #16£r|fijfc&.5#&!& 
*fLTgitT-£> U , fp>«c< fct, Hotf>«£> 5 *>K4*<0 

ifiT?* S i i: fe^SSci: ? SM&g 1 6 75M 2 0 OX v^i 

friz mmaimft v— 

m#m 2 2 ] ±iat#&® * ^fc < ^wmmmm 

BflBSfefllfiROTKy, JEA^tt^<^ai®<iS^(i«- L 
d i: t^^fcil-rSffl^S 1 6M2 2£0^-rti*>{; 
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^o-Cv^Sdi:€:1^Si:-rS3S*Jfi2 lju*2 2Kl£f£ 
(000 1) 

{0002] 

{m&ffy&m WkW&ffi-VlX GalnN/AlGaNtm^ffl 

I*. #y^.f*2^J0U 1 ) T^v-f K • 7* S/y** • 
— 1994^,64#,1687-1689H(Appl. Phys. Lett., 64, 1 
. 687-1689(1994). )(C*JV^TiE^fj^TV>5 0 
(000 3] 

20 «-rsifcK«fcy. u— if f^feffs c h km ut ^ 

[0 0 0 4] ##§iJ8©SlHJfcfc, ijfeltfflfeffivW 
H Wtt**f *«3e*?K«V A^S&Wurtz i 
tejfefMSi&fc*>MO0Ol){^/>* htfNggaSfcWO*: 
U<li-t75 V * A*ftiySttLhfc. AlGalnN 

•tSt,OX-*5. ^(~*^8T*{i «Rfi4>6Xfi(2|0 

[0 0 0 5] £;M^J<Ofl&£>g#Jte> iNWt:i/— »fK 
t cot-* U , mtb&Wmiz J: U «gSSBJ(Sig t LfcW 

AlGaNW^^feV^-C^-rS^f-. C^^tfi^fjtVT 
i/ >«cv ^Offi-Qfr 0 , < i: 6 U— »f ^-f KCiMH 

^fe^^-tGalnN/AlGaN \/^aymtoj3lffitzT&8& 
SO S. 
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[0006] 

[0 0 0 7) &§mX'li. ffiV'S£K«:/G6rjyR0ftirt 
z i teifg#M#5t£ 1tt&*W{*$ Kitty? y 

#x-wm&w*$^m*mmm\z£ wts 
[0 0 0 8) mmgrniz^xu— wpm&mtvm 

[0 0 0 9] ttfiffi*»r*JW*JWWaa*«t:J:"3TU 

:g$£aprt*JS&S;Li:£*,i:»::U-C, 1W*K:«fc»)*y#F 

«•«■*. 

[00 10] 

lim: ±ia£g«fcUT;fc?ga / rci£, (0001)C®i/> 
SiCtt? $v?xm&U0>&O>imikmg±i^ AlGa 

[ooii] §gmmz^t)imssat:fmt&mtz, 

Jts *^«aSKo(n-20)Aiicc*fUTSil[3Sc^rflC5!8l 

znsz ttz&^x. mtt-?x¥mmM&tipam 
ts&mtp^RvmeftfttiBfeth z 1 iz & u , §t 

§gj*fcfflv ^TAlGaInN#5$4)jj!g||®(l l-20)Affi fcStfctf) 
(0001)C®(;*f-UTMififc#«l§&ffii: Jfrt- t 

**TS. «V^y8 0~9 0%*tioT5SI§£iBSW> 

ffil/rvvSetvRMrc 1 8%*>t> 2 0%<D$6fflT'£>-p*:. 

[0 0 12] ±fe»Rj£AttfK(cJ:ij#£BBS6fNSH- 

AlGaInN#^SS*R*£JlfcfT5£. ttAftft&m^o 

T{9IS«:StS(D(0001)Cffi(^t-CSiS»-^T-#SA 
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S. i£^§s<£#ffi£i^tg<Z>(lI-20)A®C 
»l/TSK35e^rflCKtrc*J&. ffift*H^¥fri:$:5 2 
^(DKftQ(DfflffiimmL<D(n-20)hmz.MlsX¥4fX' 

AlGaInN^Di^affi(10-10)ME«^Si-S. 
31(10-10)1®*. ±Sa©J:5«cAftttflKa(w*}^*IStK 

. fll7atoJfcV/illtJi*aftfc4<UTv^>t2:*tr. 16 
C»l/C±lBflD * ^ &A£&a&©<ll®fcg&<D(0001) 

20 ^^mmmmd^m&ffissx-z&o mtsmn 
[ooi3] ±GAfltt<o«aa&MMtt&^«v^T« 

(0 0 14) Wurtzite183i«:^i-SiNW*StSSiC^-lr 
^HtSAh 0» . ZnO, MgO&tWfaO^O(0001)Cffi<7) 
flfttc. Diaraond^g-^Zinc BlendMffif&^-t ^Sij^fsg 
tSS i , GaAs. GaPatflnP^tOd 11)® ((001 )M*> C,54. 7* 

[ooi5] t&h&Bh&Ba^ a&t&ttm>smr>G. 

n\z£ttxmmL$m t ¥*n®-tz> zz*. &mnz 
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jt&tu [wmten&yi i ! iT'^i- 1 v/ n i fetter* 

ig<fc UWSiStffig£ftKT'£&. 
[00 16] 

£. *-flBn::«Vvc. (0001)Cffi^^h©j^Sffi I & 
frtS-^yYTAht^SJgl fcffl^T. -€-CD±trGaNy^ 
'V7712 (d=0. 01 ~0. 03 At m), nS/GaN^£$yf 3 (d= 
4~6<tm, M,=5xlO"~9X10"/cm , ), nMAIo ., Ga, .. 
N^i&JS 4 (d=0. 03~0. 05m m, N» =3 X 10' 7 ~7 X 10' 1 / 
cm' ), 7 > H— ^In. . » Ga» . , N(d=5~10nm)EBRS^fi^# 
F® i: T > K -yGaN(d=5~10nm)M^{a|M® A> f> & 3 #&• 
li?#Fgtti5, pS2Alo..Ga..»NftiSSyi6(d=0. 
03~0.05#m, N»«3X10"~7xlO' T /crf), pMGaN^ 
7 (d=0. 5~0. 9 ix m, N» =7 X 10" ~3X 10' * /on' ) 
£ 3rf#*l&^$tfa?Jfcg(MO C V D)?Sfz J: ctxw 
=¥S/-WH&gU*u BI2«:^*-*-£5fc. 3Hg© 

(H-20)ASfi:JWf«C^rRlfw^h5-f^l6rfil«:tteeU * 

<atifaKL9mmi&amaa&ii% s «t -5 eii cast > 

T»3fflJMU^!l**-Cjf7*»f>ji3 ftXy^-V^* 

C.fcUplBWfS&tfiifHWf 1 0«:JBlSUfc«. @2 
£»V*TttK'GCTUfe2rffi. «JStR<D( 11-20) A®tC 
*fUTStt«oarfiifc. 9mft£jav*TggB*gH8ifi£& 

T. j^fi®(ll-20)A®(Cffia-tS. **9-r7U 
T£? £9J »J ffi UT#Ji1-S. 

{0 0 17] ^m^mi, wmtim&Rxfmmi] 

ffg&M 1 1-20) A® £ StgCO (0001 ) Cfi&tf UT. HfiT 

&**m*M*—#<DB& &wm&*m+&&amat u 

T9J»Jdl"t£fc**T**jfc. S^K. 8 0~9 0%CO^^ 

fc*HBUT*HI«:: UT i: U 

|gjfcfif£4 2 0~4 3 0 n mCD$6SlT-*>o/c. 
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(00181 <,m&M2) ^mm<Di\mm^:m3{zx 
UTMocvDjS{~j:UiKfifi£Si-5* j . "tnmmm 

J:U^.h9-rr«:fWlUfc. RK. nMGaNmiSfa^il 
<Mi*Jll 1 (d=0.6~1.0/«m, N»=lxl0"~3xl0"/c 
tf)fc»FW»U *fci:Jfi»Blv**«:lifcacUT. P 
®GaNn>^^ hSl 2(d=l~3Mm, N» =7 x 10" T ~3 x 1 

o'Von^^^ii^fiStRu/c. zoy&. mmnt±< 

[0019] fcaaswett. ££09 i fcra«Kft»Ufc 

^Si^it^ioT. ^gg^gPtrfg^U^^tjRttJ^ 
- «:*«UT*MWri^-1f)tJ:UTi:U*:i-ii:*«T* 
fc. #l£?K*f^Tt,, «£&tf®gfS£AKJ:c>Tl' 
~ «flWB*«TOT?*y, »Mi&3BfHSaWi4 2 0~4 
3 OnmCDfgfflT^feM 1 i:R«art?***S. 

v *T, gfflftl 1 ©$£?«J: U t> l/2*> <b l/3£DiiiimT-IM^ 

[0 0 2 0] (H8S0IJ3) ^fg^(D<t^SSi5!f^E14 
(a) , (b) K«fc«Jgyj8i-5. *tTH4 (a) (r«v> 
T. H^l J f>2i:PIi|{rUT. »3*T'MOCVDj* 

&Xfx.v&4flzJ:t) % g|4 (b) (^UfeJE/sftJgtt 
«/^->$:^©(ll-20)Affii:{i^iS^^o«:lf 

V *T. n^GaN3tlia^ 1 3 (d=0. 1~0. 2 *t m. N, =5 X 10 
30 ,, ~7X10"/an'). fttfXlM 1 ^2 4:1^0^4*^ 

Jl l 2 *T"&i^S^S-rs. ir-e. ±GMIMRv^ 

^*->jbt». @ 2 »r fcv TxgM.mv)ffimizi®% u^faj 

*^-5iEA^^D«!l®{±^©(l l-20)AfifJ=»UTTOX» 
*^Stg<O(0001)Cffi(IgiS{r^$tVTV^ o Z\<D& 

t. ^a®(io-io)Ms<^^-rs. stir, uss^i^ 

2kntnc:UT, Ifi^s^pfflH^lggst/nftil^ii 
OtRW, ^^7-T^UT*?«:«UaiUT4Mtr*. 
[0 0 2 1] ^SBSBBIW*. 3feKBi:^ig§§^fil?:^ 
^ U S^^-tS/^-^^X^i-SCiitz^U. AlGa 
InN#3^)|gSffi(10-10)M®?rStS(D(0001)Cffit-«-U 

t. sre*»-?ai?Ji3j---^©A»«esFffliSfe**i-s* 

«HWS4:UTJft«t*ii:*<Tr*>^ **>J^ 9 0-9 
5 %<D^&% >) ?: t, oT$!JS<0 cfcv^S® 

SfitinKfelfcUTVvfeV'cRJBT'l 8%*»t,2 0%(O|gSI 

T*-3fc. COS^^fi. 9B363ttM<OAm^^lFttl 
tffc*aSSS«Bt«-J:-3Tt., MJKHAfftcffi^uyhM 

5» fiL&ye*mmuxft®tz u-vxt ut t y ti-tz t& 
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t u— vm&ttuffivs?} y . % h titz§mmki±4 2 0 

-4 3 0 nmcomK-mtiffll 1 tffi$X$)Zt)\ »g 

(0022] ) xftwcommmzgi 5 

(a) , (b) trJ:UStaj-rs o *Hfif60)JT'f±. ggflfSM 
3fcl3U3^{-^£fi^-fS;5* 05 (b) H£?vn 

^l8fe<H3fcra#(rtf=saU ^SglWOT. h ^ 

i" 7n j: y pm§im>&®(D]EJsm?tk^2->mmg 

£^#ft«^£<7Xll-20)Affifc(i 
[0 0 2 3] 43&N0ra*. H8S0!f3tf)i§^i:||fcy v 

y, ^fi?#ps©M? ^^fs^cS3e^cDA^tt^ 

^<i:t6 0meVJ^±^:#<T'tfe. CKDdfcii, 
Cl/— ifMfii: UTt y *s*i?k:»v* 

*U. f§t>tlfcSBiHttfta4 3 0~4 4 0 nm<D$gfflT* 

3«ky aaawre*^ fc. ^few 3 1 

I^OS*!^ttT-*S±ir, 3 ©*?J: y %, 2« 

[0 0 2 4] (£feM5) ^gWlQffiggt&teBe 
(a) , (b)Cfc»JKUr*-a. ^^WCttu 06 
(a) l:filr»tl2, TVH-^GaN® 1 4(d=5~6M 
m), 7>H-^&InN/AlCaNDBR|(Bti*®WBtlil 
5, »3«:flUIUfc«. 06 (b) OAftJgttlfilM&rt 
^->V^^fejfi|fflU"C. fafefi»l3^4cDA^tt^3»zS 
£HIBIf^£f»mfSCl/rJB 1 2 *T'S^S-TS 
**, «ttK7> K-^GalnN/AlGaND B RflfigisSS&fjgl 
* 1 6 4J»J«i-S. fcK. V % J??'7<(~-3tXfx.y*-> 
<fc y , ff 1 2 1 6 fenttRKiox-r 

"tS-fcCcfcy* El 6 (a) cD&^Bfigfcte/c. 
[0 0 2 5] ^SUtS^T-Ji. Aftftt^MgiO^fl 



(6) 4$!J8¥8- 1 8 1 5 9 
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fitSWOD B RflffififtKIM 1 5 -eiifitf* 9 9 %JSH, 
±, ±SfiW©D B Rff&liKgftffigJS 1 6 "t?l*EW* 9 0 

%&j&»hi\ $m%to®xmibtzmm8tih%zm 
m bxym&Jktmmzx^ <kotn«fin: u- 

&4 2 0—4 3 0 nm(D%mX\ ft0&K:J:SJfflitB3fe/< 

[0 0 2 6] iOj^toJSW'tTrtt. AIGalnN^NFftl' 
^<D^S®£^«(li-20)A®(cttUTMSM»:: 

l£?tf-^^&¥iate£fc^^§§«&®£AlGalnN 
1 1-20)A®C*JV ^T^SB. < £ t **T* £ 

*K^-^Oj^TOttftt.o^BSW«B«rAlCaIiiN 
^fc&UT<^^T-^^fi&f*m 1 8 2 

"CSjfe. *?0>9B!Bttftft. 420-440n m©3glU 
[0 0 2 7] (Sgjfe096) #S)^<DftfiSg^J*07 

(a) , (b) , @8 (a) , (b) cj:yu»rrs. 

(001)fi*»t>5 4. 7* 0}ffi£rtt£:firls*:(lll)ffi*>&O. 
5* «v>fciB«:*i"*n|HBaAs|fitS2 l*«v^T. 
±{r n ^GaAs^ 7 7 A 2 2 (d=0. 5(tm, N. =1 X 10'" cm 
nS GaInP56#JSJ12 3(d=2.0Mm, N.=lX10 ,s c 

***+/Watl/fc. i(sfi^SiN®2 4(d=0.l 

^m)^bT. 07 (b) iZ&S-jttftmtCD^* 
->*J&f&Ltz. nSGaInAsP^3Rg!S2 5(d=0. 

25/izm, I*»=5XlO ,, cm' s ), 7> H— 7]BaAs3edN38^ 
3ift®2 6(d=0.05#m), 7> H— 7*InGaAs(d=6nm, M 
«1.8JMSky#pJB2»fc. 7>H-yGaAs(d=8nm)S 

1 »*» 5» ft SffiRl^aS?#F^i 2 7 , 
7 > K— 7TGaAs3WH«SB 2 8 (d=0. 05 m m) , p 

ma\rAsPymilttf§ 2 9 (d=0. 25 At m, N» =7 x 10* ' cm" ' ) 
40 *:MOCVD<rJ;yjSSMSL/i. 

(0 0 2 8) 07 (b) (njttim&^$-^\$mm, 

ffi&i:l,XZ<D££8i5z.k *»*T-# S. h V y ^ 

^^u. cto^ i> is- b*m&sffi#ff>mmzj*vx 
m : <mmfe&&i3fo<Dmiifrh 5-2 0 ^mHfiifc&fT 

T, 08 (b) «c5rri^ir«6^T'®*L^iEA^ 
<f>/*-9 — > VJ?.^ 4: 7h h V V ^7 7 -f — t oiy f- -yy\z 
.fcy^SSL/^. ^C. pSiGa[nP®(d=2-3Mtn, N.=7X 
10" —2 x 10" cm- * ) t p S/GaAsjl(d=0. 2— 1 . 0 fi m, N* = 
ii7 5X10"— lXl0"cra ')l~£ ; £>meb)Z&m3 OfeMOC 
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v Dmz ± «j {,tz&. frhvyf^y-f- 

*mm v-am-* * :/ * tt%)^tm%ffl&im, 3 1 * 

»U ^^7-f^L/T®8 (a) <Dm&tm8 (b) © 

[0 0 2 9] **JHMT?fct ^SSfi 1 0 0 O/im®* 
?*^tair^(-tS6gM^£5~l 0 mAT'fifi&t&f^U 
SSgj£g*£9 7 0 — 9 8 0 nmOjgffl-e&^/co S*7fc 
tfi7J 2 0 0 mWJ^±OTigft;£lSfrft:£^.5 - tfT'g. g 
iSl'—" tfSS^aglil 5 0-1 6 O'Cfcfirt:. ffirflftgjg 

6 0*C(;«^S^iH^ 1 0 0mW<Dfe&timrZ2 0 0 

[0030] 7 ) *^B£D^HS6<JtJ$:||Ste0!| 6 

£®mim7 (a) , (b) ,118 (a) , (b) K±iJ 

Kffi?s. (oooocig^eo. 5' ^^s^frtdAiiO 

>3U±SiCStg$:2 1' fcJIvvt. ^OLKGaN^y^yJi 
2 2'(d=0.01~0.05Atm), ngSGaN3l6^®2 3'(d=3 
~5Mm, N»=5Xl0 17 ~lX10"an-')££t t; fi'«a&gfl 1 
*S&gfifc(MOCVD) «k o T3i -V U fc. 

*S^SiNS2 4'(d=0.1/um)$:^L-C, El 

7 (b) l^-tjEXftimZ<D^$-^£Bfcls^ ft 
K. nSGaN^#Jgyi2 5'(d=0.5~1.0Atm, N„=5X10 
" -1 X 10" cm" ' ), 7 > K-yAlGaN3t#^ 2 6 ' (d= 
0.03-0. 05 Aim), T>H-yinGaN(d=6nm, 3g&1.8%) 
a5fi-?#FJf 2S£, T^H— yGaN(d=8nm)fi^Sfii 
lJf*>c>&S#S£?#/5?g£®2 7\ 7 >H-^A1G 
aN3t#JS® 2 8 ' (d=0. 03-0. 05 n m) , p MGaN^^S® 
2 9 '(d=0. 25-0. 5 mid. N»=7X10" -lxlO^cm 1 )?: 

moc vd^j: ^mm^t^ 
[0031] mi (b> <DjEXftfimw->i&mm 

fc«&su h u- hZtmmsB#.<nmmizttLx 
mmmm&ttfo<DMffl>*t> 5-2 0 fjLmmffiz&v 

T. 08 (b) ir^fck^Citei^T^U^jEAftB 
<*v<*- > v 9 * h y y ^ v 7 -r - 1 x.y * l/flz 
•fc'JfWUxfc. *C pMGaNJ|10)3£^/f 3 0'(d=2~3 
Mm, N»=7xlO"~5XlO I, cm :, )$:MOCVD}*(C«kU 
L tzSk. * h 'J y^77-f — UT?J< 
^*>£m>i^£m?*ja^®J£3 1 £J&£U/c„ $ 

-f^UTI2I3 8 (a) <Dmffitm8 (b) <D±:®5:^U 

tmji^fc&s** &*timi3.m&. 
[oo3 2] *gmm\z&h^ ^^^mmmmz 

Ni tride?^m<cfe'^Tt<Sii>ai<^f53tCt D J&&T-£ 
o fc. #8Jiifcg{:fc4 2 0 - 4 3 0 n m^fflX'* U . W 



(7) 1$§g¥8-l8l59 

12 

[0033] (^fits0!j8) Xftwemmsmtrnv 

(a) . (b) , H10 (a) , (b) (-.fcUSi^i-S. 

*k S9 (b> iz&^Tmmm&zmi-tzmi^ n 
jsey 6^7 izts^^m^oyumm^-^sm^ 

g^^fi, eiio (a) ammtmio (b) <o±® 
[0034] *mmiT'tx msmi fcra»cfmufc 

[0035] (%flffli9> *^ofiyyfe0»j4Eii i 

(a) , (b) , 012 (a) , (b) \Z&\mWt2>. 

20 xgrnm-eiz, mBm}7*8t\5.\mmizii&*:i!m.-t 
**« hi i (b) izts^xummmtBffrtzm 

m&Wi6 ^ 7 Jr*j;7SS^^^«^^^-^« 
#^(Rl©^gt^LT. iEA^tt$:B!^i-S «fc ^ 

?*f«ttufc. si 2 (a) mmtmi 

2 (b) 0±Bff**LAj(HFCD»«:»fe. 

coo3 6] xmrnm-Z'^ mmi7^8 trnm^mn 

tfiro&^tz. ^6te0U2 J p3<o^«kUt ) 2(& 

[oo3 7] (sifitpji o) ms&\9 t±<mma>m& 

>3^RICJ:»J. HJfefif!]6(DInGaAs/GaAs/GaInP 

[0 0 3 8] *0life<5>JT-»i, «AjM«£l^(4±glttM6 
i: mm &afctt*ij:fc»fc. fk^etfl^td^SKW l «k U 
Ut<T-t4 0 0 mWJ!5U:©*m*»ff «:#* - k & 
T-*fc. Rrf^?aS6 0*C{r*5(757tai*2 0 0m 

50 WO^itJ^aW^T^OOOfl^M^^^iffi^*:^ 
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[0039] 

[%ffl<D%)%i &RfflZ.&)* Diamond^Zinc Blendeflt 
i^-C*€)5i^S^W^#*®t6_h/£^T-^ < . Wurtz i te 

mm* m ^^s^<^m^w&^z 

^HJfeffiJ-r-li. InGaAs/GaAs/GalnP V— y-*£GaAs(I 1 

fe(SKfiT-^diA!|m«:^rct, Kffl«8fcl£5~10 
m AT?* U ifeg 970~980n m^fgfflT- U—+f§m 
U 4 0 0mW^©KtoMWfc»fc. GalnN/ 
GaN/AlGaN$m?:ffl^TAl« ft, iC®KJ:^JEi?iS#E 

tt4 2 0~4 3 0nmCDfgiaT-«)U. f^feillyfcU 

[02] *^£D-5»J(3«(tS^|§^|fi]i:^ra^ 
[04] *^©<iyWI?:^1-^?«ligI5fS0 (a) 

&tf±®0 (b) . 

[05] *mm&mm*&tm&mtFnm u> 

#tf±ffi0 (b) . 
[06] *^©fl&^8S0tJ?:^i-^«ii»fffi0 (a) 

x.xf±mm (b) . 

[07] *^^H«S0if«:^-r^^ilffSl§l (a) 
Xtf±®0 (b) . 

[08] ^mcDimMsm^-tm^mmmm (a) 

[01] 




(8) $$§8¥8-18 159 
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Jktf±M® (b) . 

[09] *fP^©^^Jfe0!I ^^i"?K?«itrriS0 (a) 
Stf±ffi0 (b) „ 

[0io] ^mmcoimmm^-tm^mmmm 

(a) &tf±®0 (b) . 

[0in &m}<mmm]*m-f&?ffimMm 

(a) &tf±®0 (b) . 

[0i2] *mi<mmm$te^& : mmmm 

(a) RXf±mm (b) . 

/<? w^^shs] 

l-(0001)C9«r«TU^AUQifttE. 2— 7> K— 7GaN 
'<yyria, 3-n^GaN^Syi. 4-nSJAlGaN^ 
5 -T > K-yGalnN/GaN^fifi^P-PigJgf* 

- /f. 6-pSAlGaN^«^. 7-pSfGaNftSjgyi, 8 
•■■leWR. 9-pflWWI. 10-n«tt 11-nfg 
GaN^gfg^Jg^ 1 2-p KGaN 3 y$ >? bM. 
I 14-T>K-7GaNJf. 15 

•••GalnN/AlGaNDBRtfJigigKim 1 6 -GalnN/AlGaN 
DBRffig&B&m. 1- (111)55*^0.5* 

20 /cnfJGaAsSJg. 2 — nMGaAs/^y 77i, 3 — ngSJGa 
InP^lSfi. 4-*6f#$|SiN, 5-nl/GaIi,AsP#i¥$ 
JR. 6-T>H-^"GaAs^^)l8IEgi;3i«)ii. 7-lnGaAs 
/6aAsEBttS^fift7#^«t9SSttll, 8 • ■ -T > 
aAs^feSMJIESbii^®. 9-p^GaInAsP^»Z!a@. 1 0 
•••pHGalnP/GaAsS«M£*f§, 1'— (0001)Cffi*»^O. 
5* ^U&AIiOiXttSiCSt'ft. 2 , —<ML , Vy7TW, 
3'-nMJaN#&i©i> 5' -nMGaN^te^jS®. 6'- 
P^AlGaN^^ 7'"-7>h'-:/GalTiN/GaNffif£^ 
^fifi^P^igg^®. 8 ' •••nSAlGaN^#iSS. 

30 9'-p§/GaN##i&H. 1 O'-pffiGaNffi&ii^/i, 1 
l-TK^-f^Vjr^ji^®^^^ 12-pffl!fm 
tt 1 3-n<li®§. 





[02] 

■ 1 
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